Formulation and optimization of a sustained-release tablet of ketorolac tromethamine.
The objective of our study was to formulate a sustained-release tablet of Ketorolac tromethamine, which is a nonsteroidal anti-inflammatory agent. A 2(3) full factorial design (8 runs) was selected. The variables studied were the amount of drug (30 and 40 mg), ratio of hydroxypropyl methylcellulose (HPMC)/sodium carboxymethylcellulose (NaCMC) (240/40 and 140/140 mg), and amount of ethylcellulose (140 and 180 mg). Swelling-controlled matrix tablets were manufactured by direct compression of formulation ingredients using a Stokes single punch tablet press. Dissolution tests were performed using USP apparatus 3 (Bio-Dis II), at various pHs to mimic the conditions that exist in the gastrointestinal tract. Responses studied included time for 50% of the drug to dissolve (T(50)), diffusional exponent (n) that characterizes the release mechanism, and percent friability of the tablets. Analysis of variance indicated that the release rate (T(50)) was affected by the HPMC/NaCMC ratio, amount of drug, and two-way and three-way interactions; whereas the amount of drug, HPMC/NaCMC ratio, ethylcellulose, and the interaction between drug and HPMC/NaCMC and HPMC/NaCMC and ethylcellulose and also three-way interactions were significantly affecting the diffusional exponent (n). The release mechanism was found to be super-case II transport. The friability of the tablets was significantly affected by all three factors: amount of drug, HPMC/NaCMC ratio, and amount of ethylcellulose. The formulation giving the best release characteristics was identified.